19 There are many approaches to develop microsatellite markers. We revisited an easy and rapid 20 Polymerase Chain Reaction (PCR)-cloning-sequencing method to design microsatellite 21 markers for Tapirus indicus. Using six random amplified microsatellite (RAM) markers, this 22 study had rapidly generated 45 unique genomic sequences containing microsatellites. After 23 screening 15 terminal and seven intermediate microsatellite loci, we shortlisted five and 24 seven which were amplified either by single-or multiplex PCR using the economical three-25 primer PCR method. Genotyping attempts were made with ten Tapirus indicus individuals 26 using three of the terminal microsatellite loci and all seven intermediate loci. However, none 27 of the terminal microsatellite loci were considered useful for population genotyping studies, 28 while the seven intermediate loci showed good amplification but were monomorphic in the 29 ten samples. Despite successful detection of amplified loci, we would like to highlight that, 30 researchers who are interested in this alternative method for isolation of microsatellite loci to 31 be cautious and be aware of the limitations and downfalls reported herein that could render 32 these loci unsuitable for population genotyping. 33 34 Introduction 35 36 Microsatellites, also known as short tandem repeats (STRs) or short sequence repeats (SSRs), 37 are stretches of DNA consisting of tandemly repeated 1-6 nucleotides occurring at high 38 frequency in the nuclear genomes of most organisms, with the length of a microsatellite locus 39 typically in 5-40 repeats [1]. Slippage event during DNA replication is generally considered 40 as the main mechanism for the expansion and contraction of microsatellites [2]. Mutation 41 rates of the slippage events elevate from background rates when the repeat numbers in 3 42 microsatellites are large [3]. Because of the hypermutability, microsatellite markers have 43 been shown to be highly polymorphic [4]. They are widely used for molecular genetic studies 44 including fingerprinting, parental or kinship analysis, population genetic structure and 45 biological resources conservation [2,5,6]. 46 47 There are various methods to develop microsatellite markers [7,8]. These methods have been 48 improved over decades and are well described. An extensive review of microsatellite 49 isolation methods has been published [7]. Some of these methods are still sufficient and 50 successfully used in recent microsatellite marker development projects [9,10]. 51 52 One of the conventional microsatellite isolation methods employs conversion of a random 53 amplified microsatellite (RAM) marker, which is a multi-locus marker system, to one or more 54 single-locus microsatellite marker. RAM was first described by Zietkiewicz et al. [11] and 55 later further improved by Fisher et al. [12] to anchor the RAM primers consistently at the 5' 56 ends of two adjacent microsatellites. PCR amplification then produces amplicons that contain 57 microsatellites at both ends of sequence. Extra microsatellite may also be present between 58 the two termini of microsatellites. Next, specific primers can be designed for both the 59 terminal and intermediate microsatellites. This technique has been used in the rapid 60 generation of microsatellite markers in earlier studies [13][14][15]. 61 62 T. indicus, or commonly known as Malayan Tapir or Asian Tapir, is an odd-toed ungulate 63 (Order Perissodactyla) that occurs solely in Southeast Asia and also the only Old World 64 extant member of Tapiridae family [16]. Its current population distribution includes regions 65 of Myanmar, Thailand, Peninsular Malaysia, and Sumatra with not more than 2500 mature 66 individuals worldwide, and it has been listed as 'Endangered' by the International Union for 67 Conservation of Nature (IUCN) Red List [17,18]. The population genetic structure of this 68 species in Peninsular Malaysia remains poorly understood, and this may potentially hamper 4 69 conservation efforts (e.g. breeding management) in the nation. Genetic marker such as 70 microsatellite has been used to aid conservation management in other tapir species [19], but 71 microsatellites have not been developed or published for this spectacular species yet. 72 73 We followed the same technique as described in [20] with minor modifications and 74 genotyped a few tapir individuals using microsatellite markers isolated from RAM marker.
. List of six primers tested for microsatellite markers isolation. Names given to 120 the primers were used as a reference throughout the text. (Table 2) . Primer pairs of loci that produced bands of expected sizes with minimal unspecific 176 products were chosen for further analysis by fragment analysis (Table 3) 187 pattern as genotyping on 10 individuals could not be completed due to spurious peaks and complexity of peak pattern. All intermediate microsatellite was
